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D e v e l o p m e n t  a n d  E v a l u a t i o n  o f  G e n e t i c  Resources 
o f  T e m p e r a t e  F o r a g e  Legumes 
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P r o j e c t  T i t l e  1 :  E v a l u a t i o n  o f  T r i f o l i u m  species 
L o c a t i o n :  M e d i n a  V e g e t a b l e  R e s e a r c h  Station 
T r i a l  Title: 
General: 
1 .  E v a l u a t i o n  o f  T r i f o l i u m  r e s u p i n a t u m  ( P e r s i a n  clover) 
a n d  T .  m i c h e l i a n u m  ( B a l a n s a  clover). 
2 .  R e - e v a l u a t i o n  o f  T r i f o l i u m  s p e c i e s  c o l l e c t e d  from 
T u r k e y ,  S y r i a  a n d  Cyprus. 
3 .  E v a l u a t i o n  o f  T r i f o l i u m  s p e c i e s  c o l l e c t e d  f r o m  Cyprus, 
M o r o c c o ,  S i c i l y ,  t h e  G r e e k  I s l a n d s  a n d  l o c a l l y  f r o m  the 
s o u t h - w e s t  o f  W e s t e r n  Australia. 
4 .  R e g e n e r a t i o n  o f  o l d  s e e d  f r o m  e x i s t i n g  T r i f o l i u m  
collections. 
P l a n t i n g  t o o k  p l a c e  i n  t h e  f i r s t  w e e k  o f  M a y .  S e e d  was 
p l a n t e d  i n  s i n g l e  r o w s  1 a n d  1 . 5  m i n  l e n g t h .  L i n e s  were 
n o t  r e p l i c a t e d .  A l l  r o w s  r e c e i v e d  r e t i c u l a t i o n  until 
m a t u r e .  Rows w e r e  h a r v e s t e d ,  s e e d  c l e a n e d ,  w e i g h e d  and 
s t o r e d  i n  t h e  P l a n t  G e n e t i c  R e s o u r c e  C e n t r e .  Small 
s u b - s a m p l e s  o f  s e e d  w i l l  b e  d r i e d ,  s e a l e d  a n d  p l a c e d  i n  long 
t e r m  s t o r a g e  a t  - 2 0 ° C .  A l l  i n f o r m a t i o n  w i l l  b e  p l a c e d  on 
c o m p u t e r  w h e r e  i t  w i l l  b e  r e a d i l y  accessible. 
1 .  E v a l u a t i o n  o f  P e r s i a n  a n d  B a l a n s a  C l o v e r s  
S e e d  r e q u e s t e d  f r o m  U . S . A  a m o u n t i n g  t o  1 1 3  l i n e s  o f  P e r s i a n  c l o v e r  a n d  9 lines 
o f  B a l a n s a  c l o v e r  w a s  g r o w n  f o r  p r e l i m i n a r y  evaluation. 
O f  t h e  1 1 3  l i n e s  o f  P e r s i a n  c l o v e r  p l a n t e d ,  29  l i n e s  e i t h e r  d i d - n o t  e m e r g e  or 
d i d  n o t  g r o w  o n t o  f l o w e r i n g  a n d  1 4  t y p e s  w e r e  i d e n t i f i e d  f r o m  7 rows, 
r e s u l t i n g  i n  a t o t a l  o f  9 1  l i n e s .  T a b l e  1 s u m m a r i z e s  t h e  f l o w e r i n g  t i m e s  of 
t h o s e  l i n e s  a n d  T a b l e  2 s u m m a r i z e s  s o m e  m o r p h o l o g i c a l  data. 
T a b l e  1 .  D a y s  f r o m  p l a n t i n g  t o  f l o w e r i n g  i n  l i n e s  f r o m  U.S.A. 
R a n g e  i n  flowering 
t i m e s  (days) 
N u m b e r  o f  lines 
o f  P e r s i a n  clover 
N u m b e r  o f  lines 
o f  B a l a n s a  clover 
c 1 1 0  4 
1 1 0 - 1 1 9  5 - 
1 2 0 - 1 2 9  9 - 
1 3 0 - 1 3 9  20  4 
1 4 0 - 1 4 9  1 9  4 
1 5 0 - 1 5 9  1 0  - 
1 6 0 - 1 6 9  1 0  1 
1 7 0 - 1 7 9  2 - 
1 8 0 - 1 8 9  4 - 
1 9 0 - 1 9 9  4 - 
> 2 0 0  4 = 
9 1  9 
/4-( 
T a b l e  2 .  Some m o r p h o l o g i c a l  d a t a  o f  l i n e s  o f  P e r s i a n  c l o v e r  f r o m  U.S.A. 
N u m b e r  o f  lines 
3-4 5-6 
S t e m  thickness 
7-8 
(mm) 
9-10 11-12 
Total 
G r o w t h  habit 
Erect - 3 3 2 8 
E r e c t - s e m i  erect 0 - - 2 2 
S e m i  erect 9 8 3 20 
P r o s t r a t e - s e m i  erect 7 8 4 1 20 
Prostrate 1 1 
51 
L i n e s  o f  P e r s i a n  c l o v e r  c o l l e c t e d  f r o m  T u r k e y  a n d  S y r i a  w h i c h  w e r e  initially 
g r o w n  i n  1 9 8 7  w e r e  r e g r o w n  i n  1 9 8 8  f o r  f u r t h e r  e v a l u a t i o n .  T a b l e  3 summarizes 
s o m e  m o r p h o l o g i c a l  m e a s u r e m e n t s ,  T a b l e  4 h a r d s e e d  d a t a  a n d  T a b l e  5 flowering 
time. 
T a b l e  3 .  Some m o r p h o l o g i c a l  d a t a  o f  l i n e s  o f  P e r s i a n  c l o v e r  c o l l e c t e d  from 
T u r k e y  a n d  Syria 
N u m b e r  o f  lines S t e m  t h i c k n e s s  (mm) 
1 - 2  3 - 4  5-6 7-8 
Total 
G r o w t h  habit 
Erect - - - 1 1 
E r e c t - s e m i  erect - 2 1 1 4 
S e m i  erect 1 25 1 27 
P r o s t r a t e - s e m i  erect 4 10 1 15 
Prostrate 1 1 
48 
-2- 
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T a b l e  4 .  H a r d s e e d  c o n t e n t  o f  l i n e s  o f  P e r s i a n  c l o v e r  c o l l e c t e d  f r o m  Turkey 
a n d  Syria 
R a n g e  i n  h a r d s e e d  Number o f  lines 
(%) I n i t i a l  t e s t  6 m o n t h  test 
9 0 - 1 0 0  12  - 
8 0 - 9 0  5 2 
7 0 - 8 0  3 - 
6 0 - 7 0  1 2 
5 0 - 6 0  - 5 
4 0 - 5 0  - 1 
3 0 - 4 0  - 3 
2 0 - 3 0  - 6 
1 0 - 2 0  - 2 
T a b l e  5 .  F l o w e r i n g  t i m e  o f  l i n e s  o f  P e r s i a n  c l o v e r  c o l l e c t e d  f r o m  Turkey, 
S y r i a  a n d  Cyprus 
D a y s  f r o m  planting 
t o  flowering S . E .  Turkey 
Number o f  l i n e s  from 
S .W.  T u r k e y  Syria Cyprus 
< 1 2 0  1 - 1 
1 2 0 - 1 2 9  - 1 2 
1 3 0 - 1 3 9  1 3  4 3 
1 4 0 - 1 4 9  9 - 8 
, 1 5 0  3 1 1 1 
I n  1 9 8 7 ,  2 4 3  l i n e s  o f  P e r s i a n  c l o v e r  a n d  4 2  l i n e s  o f  B a l a n s a  c l o v e r  were 
a s s e s s e d .  H a r d s e e d  c o n t e n t  o f  t h e s e  l i n e s  h a s  n o t  p r e v i o u s l y  b e e n  documented 
a n d  a r e  i l l u s t r a t e d  i n  F i g u r e s  1 a n d  2. 
F i g u r e  1 .  R a n g e  i n  h a r d s e e d  c o n t e n t  o f  l i n e s  o f  T .  resupinatum. 
60 
50 
40 
30 . 
Tr) 
c, 20 0 
10 
0-10 
- _  
7 - -  -- \ \ 7.\ 
11-20 21-30 31-40 41-50 51-60 61-70 71 - 
Pe rcen tage  hardseed 
i n i t i a l  h a r d s e e d  t e s t ,  # l i n e s  189 
4 month h a r d s e e d  t e s t ,  # l i n e s  184 
7 7 
(42 
F i g u r e  2. 
Percntage 
of 
lines 
Range 
50 
40 
30 
20 
10 
i n  hardseed content 
hardseed 
hardseed 
l i n e s  34 
test 
test 
o f  lines of 
N 
T. balansae. 
N 
N 
N 
N 
7 
initial 
1 4 month 
# 
^ N 
N 
0-10  11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 
Percentage  hardseed 
2 .  R e - e v a l u a t i o n  o f  T r i f o l i u m  S p e c i e s  f r o m  T u r k e y ,  S y r i a  a n d  C y p r u s  
M a n y  o f  t h e  r o w s  g r o w n  a n d  h a r v e s t e d  i n  1 9 8 7  c o n s i s t e d  o f  m i x t u r e s  o f  species 
a n d  m i x t u r e s  o f  t y p e s  o f  t h e  s a m e  s p e c i e s .  A l l  o f  t h e s e  m i x t u r e s  w e r e  grown 
a n d  h a r v e s t e d  i n  1 9 8 8  t o  c o n f i r m  t h e  o r i g i n a l  s o r t i n g  a n d  c h e c k  f o r  purity. 
O f  t h e  o r i g i n a l  4 8 2  l i n e s  i d e n t i f i e d  i n  1 9 8 7 ,  2 3 7  w e r e  r e g r o w n  i n  1 9 8 8  and 
c h e c k e d .  T a b l e  6 l i s t s  t h e s e  species. 
T a b l e  6 .  N u m b e r  o f  s p e c i e s  m i x t u r e s  a n d  t y p e s  r e - e v a l u a t e d  i n  1988 
Species 
aintabense 
angustifolium 
batmanicum 
campestre 
cernuum 
clusii 
cherleri 
echinatum 
globosum 
glomeratum 
grandiflorum. 
hirtum 
lappaceum 
nigrescens 
pauciflorum 
physodes 
pilulare 
purpureum 
resupinatum 
scabrum 
scutatum 
spumosum 
stellatum 
tomentosum 
S . E .  Turkey S . W .  Turkey Syria Cyprus 
9 
- 
- 
1 
- 
- 
- 
4 
12 - 
1 - 1 - 
1 - - - 
1 - 1 - 
10 - 13 9 
34 - - 1 
2 - - - 
7 11 - - 
2 - - - 
15 8 - - 
6 - - - 
14 1 1 - 
10 - - - 
1 - 1 - 
1 - 1 - 
- - 4 2 
26 6 15 1 
10 - - - 
14 3 • 4 - 
6 4 2 - 
6 - 1 - 
- - 1 - 
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Rows g r o w n  i n  1 9 8 7  t h a t  w e r e  n o t  m i x e d  w e r e  s a m p l e d  a t  h a r v e s t  t i m e  for 
h a r d s e e d  t e s t i n g .  T h e  r a n g e  i n  h a r d s e e d  p e r c e n t a g e ,  i n i t i a l l y  a n d  after 
6 m o n t h s  o f  t e s t i n g ,  a r e  s h o w n  f o r  a l l  s p e c i e s  s a m p l e d  ( T a b l e  7). 
T a b l e  7 .  R a n g e  i n  h a r d s e e d  c o n t e n t  i n  c o m p l e t e  l i n e s  c o l l e c t e d  f r o m  Turkey, 
S y r i a  a n d  Cyprus 
Species I n i t i a l  t e s t  (%) 6 m o n t h  t e s t  (%) Number o f  lines 
tested 
aintabense 
batmanicum 
84-100 
82-100 
48-91 
57-78 
28 
9 
cherleri 8 8 -  97 18-80 30 
echinatum 8 1 -  91 62-75 4 
hirtum 5 8 -  99 27-86 8 
lappaceum 8 0 -  96 34-87 8 
nigrescens 86-100 32-80 9 
pauciflorum 6 8 -  94 30-81 9 
pilulare 6 6 -  95 18-80 13 
purpureum 9 3 -  99 55-94 3 
resupinatum 66-100 13-89 21 
scutatum 8 3 -  92 20-67 9 
spumosum 8 9 -  98 54-71 7 
3 .  E v a l u a t i o n  o f  T i f  h u m  S p e c i e s  f r o m  New C o l l e c t i o n s  
S e e d  f r o m  f i v e  c o l l e c t i o n s  w a s  g r o w n  f o r  t h e  f i r s t  t i m e .  Rows o f  p l a n t s  were 
s o r t e d  f o r  m i x t u r e s  o f  s p e c i e s  a n d  m i x t u r e s  o f  t y p e s  o f  t h e  s a m e  s p e c i e s .  All 
l i n e s  w e r e  i d e n t i f i e d  t o  c o n f i r m  t h e  species. 
C o l l e c t i o n s  o r i g i n a t e d  f r o m  t h e  G r e e k  I s l a n d s  (DAM), M o r o c c o  (MCD), Cyprus 
( C F D ) ,  S i c i l y  ( S )  a n d  l o c a l l y  f r o m  t h e  s o u t h - w e s t  o f  W e s t e r n  A u s t r a l i a  (RS). 
T h e  number  o f  l i n e s  p l a n t e d  a n d  l i n e s  e v e n t u a l l y  h a r v e s t e d  o f  v a r i o u s  species 
i s  l i s t e d  b e l o w .  T a b l e  8 l i s t s  t h e  s p e c i e s  g r o w n  a n d  identified. 
Collection Number o f  r o w s  planted Number o f  l i n e s  harvested 
DAM 14 16 
MCD 44 58 
CFD 60 78 
S 112 171 
RS 44 63 
-5- 
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T a b l e  8 .  Number o f  l i n e s  h a r v e s t e d  f r o m  n e w  c o l l e c t i o n s  i n  1988 
Species 
DAM MCD 
Collection 
CFD S RS 
angustifolium 
arvense 
balansae 
bocconei 
campestre 
1 
- 
- 
- 
- 
10 
- 
- 
- 
- 
14 
16 
1 
1 
1 
6 
- 
2 
- 
1 
cernuum 2 2 - - 7 
cherleri 6 17 23 21 - 
clypeatum - 1 - - 
d u b  ium - - - 4 
g l o b o  sum 1 - - - - 
glomeratum 1 9 4 5 3 
hirtum 2 4 - 2 
incarnatum - - 19 - 
isthmocarpum 4 - - - 
lappaceum 1 - 8 - 
leucanthum - 1 1 - 
ligusticum - - - 4 
nigrescens - - 10 - 
ochroleucum - - 1 - 
pallidum 3 - - 34 - 
pilulare - 9 - - 
purpureum 2 7 - - 
repens 1 - - - 3 
resupinatum 7 - 2 22 
s c a b  rum - - 3 - 
spumosum 1 1 3 - - 
squamo sum - - 1 - 
stellatum 3 4 12 - 
suffocatum 1 - - 1 
tomentosum 9 10 15 6 
vesiculosum - - 2 - 
A l l  l i n e s  i n c l u d i n g  t h o s e  s e p a r a t e d  d u r i n g  t h e  g r o w i n g  s e a s o n  w e r e  assessed 
f o r  t i m e  o f  f l o w e r i n g .  T h e  r a n g e  i n  f l o w e r i n g  t i m e  o f  s p e c i e s  f r o m  t h e  five 
c o l l e c t i o n  s i t e s  i s  l i s t e d  i n  T a b l e  9. 
-6- 
T a b l e  9 .  R a n g e  i n  f l o w e r i n g  t i m e  o f  s p e c i e s  f r o m  n e w  c o l l e c t i o n s  ( f i g u r e s  are 
d a y s  f r o m  p l a n t i n g  t o  flowering) 
Species 
DAM MCD 
Collection 
CFD S RS 
angustifolium 
arvense 
balansae 
bocconei 
cernuum 
cherleri 
- 
- 
- 
- 
134-146 
148-172 
184 
- 
- 
- 
134 
134-160 
112-188 
- 
- 
- 
- 
106-132 
164-179 
140-181 
145 
180 
- 
- 
146-175 
- 
133-134 
- 
132-163 
137-165 
clypeatum - - 98 - - 
dubium - - - - 136-140 
globosum 139 - - - - 
glomeratum 165 138-171 150-163 124-168 161-180 
hirtum - 123-126 132-160 - 136 
incarnatum - - - 134-184 - 
isthmocarpum - 135-141 - - - 
lappaceum 160 - - 148-174 - 
leucanthum - - 132 174 - 
ligusticum - - - - 170-180 
nigrescens - - - 123-152 - 
ochroleucum - - - 210 - 
pallidum 184-190 - - 144-200 - 
pilulare - - 95-132 
purpureum - 165-169 135-153 - - 
repens 156 - - - 170 
resupinatum - 127-140 - 135 108-165 
scab-rum - - - 128-170 - 
spumosum 133 127 104-118 - 
squamosum - - - 184 - 
stellatum - 160-167 116-124 126-154 - 
tomentosum - 106-140 90-124 110-127 106-123 
vesiculosum - - 164-167 - 
4 .  R e g e n e r a t i o n  o f  S e e d  f r o m  O l d  C o l l e c t i o n s  
R e g e n e r a t i o n  o f  o l d  s e e d  f r o m  t h e  CSIRO c o l l e c t i o n  ( c / -  E r i c  B a i l e y )  amounted 
t o  t h e  p l a n t i n g  o f  o v e r  3 0 0  l i n e s  r e p r e s e n t i n g  3 6  s p e c i e s .  A p p r o x i m a t e l y  10% 
o f  l i n e s  d i d  n o t  e m e r g e  o r  g r o w  o n  t o  p r o d u c e  s e e d .  T h e  n u m b e r  o f  lines 
p l a n t e d  a n d  h a r v e s t e d  i s  i l l u s t r a t e d  below. 
-7- 
It4-7 
S p e c i e s  # P l a n t e d  # Harvested S p e c i e s  # P l a n t e d  # Harvested 
aintabense 6 5 palaestinum 4 4 
angustifolium 1 0 pallidum 10 9 
alexandrinum 10 1 pauciflorum 22 22 
batmanicum 34 33 petrisavii 4 4 
campestre 8 8 pilulare 20 18 
clusii 2 2 purpureum 8 6 
clypeatum 10 8 scutatum 4 4 
diffusum 10 10 spumosum 41 35 
echinatum 18 17 squamosum 4 4 
globosum 20 18 squarrosum 5 5 
israeliticum 13 12 stellatum 7 4 
isthmocarpum 1 1 striatum 1 0 
lappaceum 15 13 sylvaticum 4 3 
leucanthum 4 4 tomentosum 4 4 
ligusticum 2 2 vavilovii 2 2 
lucanicum 1 1 vesiculosum 1 1 
nigrescens 11 10 xerocephalum 7 6 
ochroleucum 1 1 
P r o j e c t  T i t l e  2: 
L o c a t i o n :  M a n j i m u p  a n d  Vasse 
T r i a l  T i t l e :  E v a l u a t i o n  o f  s e l e c t e d  l i n e s  o f  P e r s i a n  a n d  B a l a n s a  clovers 
G e n e r a l :  T h e  h i g h e s t  s e e d  y i e l d i n g  l i n e s  f r o m  1 9 8 7  a t  M e d i n a  were 
s e l e c t e d .  T h i s  c o n s t i t u t e d  a t o t a l  o f  3 9  l i n e s ,  2 5  of 
P e r s i a n  c l o v e r  a n d  1 4  o f  B a l a n s a  clover. 
P l a n t i n g  t o o k  p l a c e  i n  t h e  l a s t  w e e k  o f  A p r i l .  S e e d  was 
p l a n t e d  i n  u n r e p l i c a t e d  r o w s  5 m i n  length. 
V i s u a l  g r o w t h  c o m p a r i s o n s  w e r e  m a d e  d u r i n g  t h e  growing 
s e a s o n .  Rows a t  M a n j i m u p  w e r e  g r a z e d  o v e r  s u m m e r  and 
r e g e n e r a t i o n  i n  t h e  f o l l o w i n g  y e a r  w i l l  b e  assessed. 
S e l e c t e d  l i n e s  w e r e  h a r v e s t e d  a n d  s e e d  k e p t  f o r  further 
t r i a l  evaluation. 
Line/species 
Winter 
Manjimup 
(22/9/88) 
rating 
Vasse 
( c l a y  site) 
(16/9/88) 
S p r i n g  r a t i n g  (1/12/1988) 
M a n j i m u p  V a s s e  
. 
Vasse 
( c l a y  s i t e )  ( s a n d y  site) 
WA217 Resupinatum 2 1 1 1 3 
WA255 Resupinatum 4 1 3 1 3 
WA257 Balansae 3 1 2 1 1 
WA258 Balansae 2 3 1 1% 2 
WA259 Balansae 3 3 1 1 1 
WA262 Balansae 2 2 1 1 1 
WA264 Balansae 2 2 1 1% 1 
WA272 Resupinatum 3 2 2 2 2 
WA288 Resupinatum 2 1 2 2 2% 
WA292 Resupinatum 2 2 2 1% 1% 
K y a m b r o  Resupinatum 2 1 2 2 1 
WA316 Resupinatum 2 2 2 2 2 
WA317 Resupinatum 2 2 2 1% 1 
WA324 Resupinatum 4 2 2% 2% 2 
WA336 Resupinatum 4 3 2 3 2 
WA340 Resupinatum 3 3 3 2% 1% 
WA341 Resupinatum 4 2 2 2% 1 
WA342 Resupinatum 4 2 2% 2% 1 
WA347 Resupinatum 4 2 2 2 1% 
WA348 Resupinatum 4 3 2 2 1 
WA353 Resupinatum 3 1 2 2 2 
WA354 Resupinatum 2 3 2 2% 1% 
WA355 Resupinatum 4 3 2 2% 2% 
WA364 Resupinatl.,m 3 2 2 3 1% 
WA366 Resupinatum 2 1 2 1% 1% 
WA377 Balansae 4 2 2 1% 2% 
WA379 Balansae 4 2 2 2 2 
4 5 8 5 5  Balansae 2 2 2 1% 1 
4 5 8 5 6  Balansae 3 2 1 1 1% 
3 1 1 0 2  Resupinatum 3 1 1% 1% 2 
C S 2 8 / 8 2  Resupinatum 2 1 1 2 1 
C S 3 1 / 8 2  Resupinatum 2 1 2 2 1 
WA416 Resupinatum 3 1 2 1% 2 
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T a b l e  c o n t i n u e d  ... 
W i n t e r  r a t i n g  S p r i n g  r a t i n g  (1/12/1988) 
L i n e / s p e c i e s  Manj imup V a s s e  Manj imup V a s s e  Vasse 
( 2 2 / 9 / 8 8 )  ( c l a y  s i t e )  ( c l a y  s i t e )  ( s a n d y  site) 
(16/9/88) 
WA423 Balansae 3 2 1 1% 1 
WA426 Balansae 3 2 1 1 1 
WA428 Balansae 3 2 1 1 1% 
P a r a d a n a  Balansae 2 2 1 1 1 
WCS11 Resupinatum 1 1 1% 2 1% 
CIZ1  Balansae 2 1 1 1% 1% 
1 - p o o r  growth 
5 - v e r y  g o o d  growth 
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